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TITLS 

ELBCTROWIC DEVICE 3IHP HI»GE ASSEMBLY THEBBOP 
BACKGROUND OF THE ZNVENTION 

Field of the Inwition 

The invention relates to an electronic device and a 
hinge assembly thereof; in particular, the invention 
relates to a hinge assembly that can make the operation 
of an electronic device more convenient. 
Description of the Bsleted Art 

Conventional hand-held, clamshell type electronic 
devices are opened and closed by hinge torsion. A 
clamshell type mobile phone, for instance, comprises a 
housing with upper and lower portions joined by a hinge. 
The mobile phone may be manually opened to a 
predetermined angle, such as 30 degrees, relative to its 
closed state, by torsion acting on the hinge. The mobile 
phone may then be further opened automatically to a 
maximum open angle of 180 degrees relative to its closed 
state. Conversely, when the upper housing portion is 
manually returned to a 30-degree angle relative to its 
closed state, the upper housing is automatically closed 
to its closed state by torsion acting on the hinge - 

The hinge is provided with a plurality of cams to 
obtain the above function and determine the feature of 
such a clamshell type device to be opened automatically 
at a certain angle. The device is automatically opened 
or closed when the angle of the upper housing portion on 
the hinge exceeds a critical torsion point. For example. 
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When the cams are designed to manually open the device to 
a 30 degree angle; the upper housing portion of the 
device must then be automatically opened to the full open 
angle of 180 degrees. The device may also be 

8 automatically opened to the full open angle of 180 
degrees after being manually opened to the initial 30 
degree angle. To completely close the device from the 
full open angle of 180 degrees, however, the upper 
housing portion must be manually closed to an angle on 

10 the hinge of less than 30 degrees to automatically return 

the device to its original closed state. The manual 
action required to return the upper housing of the 
electronic device to the original closed state from the 
full open angle of 180 degrees could possibly be 

IS considered inconvenient, hence, a hinge assembly that 

simplifies the opening and closing action is called for. 

SQMMAB7 OF THE IMVENTION 

In view of this, the invention provides an 
20 electronic device including a hinge assembly enabling the 
automatic opening and closing feature to be engaged from 
several positions, thus simplifying the action. 

Specifically, in an electronic device as disclosed 
in the invention, when the auto-open feature in engaged 
25 at an angle of 30 degrees, the auto-close feature is 

engaged at an angle of 150 degrees. That is, after the 
upper housing portion is manually opened to an angle of 
more than 30 degrees, the upper housing portion can then 
be automatically opened to 180 degrees by the hinge. 
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Similarly, when the upper housing portion is closed from 
180 degrees, the upper housing portion is manually pushed 
to 150 degrees so that the upper housing portion can be 
completely closed automatically. Thus, the operation of 
s the electronic device becomes convenient. 

Accordingly, the invention provides an electronic 
device including a base, an elastic member, a first cam, 
a second cam, and a third cam. The elastic member is 
disposed on the base. The first cam is disposed on the 
10 base in a manner such that the first cam is abutted by 
the elastic member. The first cam is rotated in a first 
direction and a second direction opposite to the first 
direction. The second cam is disposed on the base in a 
manner such that the second cam is abutted by the first 
15 cam. When the first cam is rotated in the first 
direction, the second cam is rotated along with the first 
cam. The third cam is disposed on the base in a manner 
such that the third cam is abutted by the second cam. 
When the first cam is rotated in the second direction, 
20 the second cam is blocked by the third cam and is not 

rotated along with the first cam. 

The present invention provides a hinge assembly 
including a base, an elastic member, a first cam, a 
second cam, and a third cam. The elastic member is 
25 disposed on the base. The first cam is disposed on the 

base in a manner such that the first cam is rotated in a 
first direction and a second direction opposite to the 
first direction. The second cam is disposed on the base 
in a manner such that the second cam is abutted by the 
30 first cam. When the first cam is rotated in the first 
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direction, the second cam is rotated along with the first 
cam. The third cam is disposed on the base in a manner 
such that the third cam is abutted by the second cam and 
the elastic member. When the first cam is rotated in the 
5 second direction, the second cam is blocked by the third 

cam and is not rotated along with the first cam- 
BBIEF DSSCRZFTZON OF THE OBMVZHGS 

The present invention can be more fully understood 
by reading the subsequent detailed description and 
10 examples with references made to the accompanying 

drawings, wherein: 

Fig. la is a schematic view of an electronic device 
as disclosed in a first embodiment of the invention; 

Fig. lb is a schematic view of the electronic device 
IS as shown in Fig. la, in a closed state with a partial cut 

away view exposing a portion of the hinge assembly;* 

Fig. Ic is an enlarged view of a portion A in Fig. 

lb; 

Fig. 2a is an exploded view of a hinge assembly as 
20 disclosed in the invention; 

Fig. 2b is a schematic view of the assembled hinge 
assembly in Fig. 2a; 

Fig. 3a and Fig- 3b are schematic views of a first 
cam in Fig. 2a; 

25 Fig. 3c and Fig- 3d are schematic views of a second 

cam in Fig. 2a; 

Fig- 3e and Fig. 3f are schematic views of a third 

cam in Fig. 2a; 
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Figs. 4a-4j are schematic views showing the hinge 
assembly In different rotating angles; 

Fig. 5 is a schematic view in the potential energy 
of an elastic member when an upper housing portion is 
5 rotated; and 

Figs. 6a*6c are schematic views of an electronic 
device as disclosed in a second embodiment of the 
Invention • 

DBSAXUBD DESCatZPTION OF THE ZMVENTIQUr 

10 BBbodiatent 1 

Figs, la-lc show an electronic device as disclosed 
in a first embodiment of the invention. The electronic 
device 1 includes a body 10, an upper housing portion 20, 
and a hinge assembly 30. The body 10 is the main 

15 component of the electronic device 1, and Includes a 

printed circuit board (not shown) therein and a keypad 
(not labeled) thereon. As shown in Fig. Ic^ the body 10 
includes a first fixed hole 11 in which the hinge 
assembly 30 is disposed. The upper housing portion 20 Is 

20 disposed on the body 10 in a manner such that the upper 

housing portion 20 can rotate in an opening direction 
(hereinafter referred as a first direction) and a closing 
direction (hereinafter referred as a second direction) as 
shown in Fig. la. The second direction is opposite to 

25 the first direction* In addition^ the upper housing 

portion .20 may include a screen (not labeled) thereon - 
As shown in Fig. Ic, the upper housing portion 20 
includes a second fixed hole 21 in which the hinge 
assembly 30 is disposed. 
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As shown in Fig. lb and Fig. Ic, the hinge assembly 
30 is disposed in the first fixed hole 11 of the body 10 
and the second fixed hole 21 of the upper housing portion 
20, and connects the upper housing portion 20 to the body 
5 10 so that the upper housing portion 20 can rotate with 

respect to the body 10. Referring to Fig. 2a and Fig. 
2br the hinge assembly 30 includes a base 31, an elastic 
member 32, a first cam 33, a second cam 34, a third cam 
35, and a pin 36. 

10 As shown in Fig, Ic^ the base 31 is disposed in the 

first fixed hole 11 and the second fixed hole 21. As 
shown in Fig. 2a, the base 31 includes a bottom portion 
311 and a shaft portion 312. The bottom portion 311 is 
located in the second fixed hole 21 of the upper housing 

15 portion 20, and the elastic member 32 is disposed on the 

bottom portion 311. The shaft portion 312 is integrally 
formed with the bottom portion 311 and normal to the 
bottom portion 311, and passes through the elastic member 
32, the first cam 33, the second cam 34, and the third 

20 cam 35. The shaft portion 312 includes a fourth through 

hole 313. 

The elastic member 32 is disposed on the bottom 
portion 311 of the base* 31, and is located in the second 
fixed hole 21 of the upper housing portion 20. When the 
25 first cam 33, the second cam 34, and third cam 35 rotate, 

their movement is restricted to a predetermined range due 
to the elastic member 32. It is understood that the 
elastic member 32 may a spring. 

The first cam 33 Is disposed on the base 31 in a 
30 manner such that the first cam 33 is abutted by the 
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elastic member 32. As shown in Fig Ic, the first cam 33 
is located in the second fixed hole 21 of the upper 
housing portion 20. Referring to Fig. 3a and Fig. 3b, 
the first cam 33 includes a first curved surface 331 at a 
5 side abutted by the second cam 34, and includes a first 

fixed coupler 332 opposite to the first curved surface 
331. The first curved surface 331 includes a first 
portion 331a, a second portion 331b, a fifth portion 
331c, a sixth portion 331d, a seventh portion 331e, and 

10 an eighth portion 33lf. Both the first portion 331a and 

the second portion 331b have substantially flat faces, 
and both the normal directions thereof are perpendicular 
to a central axis Al of the first cam 33. The first 
portion 331a and the second portion 331b are conjugate to 

15 each other with respect to the central axis Al. 

As shown in Fig. 3a, the fifth portion 331c, the 
sixth portion 331d, the seventh portion 33l€, and the 
eighth portion 331f are inclined faces respectively. The 
fifth portion -3310 is connected to the first portion 331a 

20 and the sixth portion 331d. The sixth portion 331d is 

connected to the second portion 331b and the fifth 
portion 331c. The seventh portion 331e is connected to 
the second portion 331b and the eighth portion 331f . The 
eighth portion 331f is connected to the first portion 

25 331a and the seventh portion 331e. Furthermore, the 

fifth portion 331c and the seventh portion 33le are 
conjugate to each other with respect to the central axis 
Al. The sixth portion 33ld and the eighth portion 331f 
are conjugate to each other with respect to the central 

30 axis Al. 
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Referring to Fig, Ic, the shape of the first coupler 
332 corresponds to that of the second fixed hole 21. 
Thus/ the first cam 33 can slide In the second fixed hole 
21, but does not rotate with respect to the second fixed 
5 hole 21. That Isr the first cam 33 can rotate along with 

the upper housing portion 20. In addition, as shown In 
Fig, 3b, the first cam 33 Includes a first through hole 
333, and Is assembled with the base 31 by the shaft 
portion 312 of the base 31 passing through the first 

10 through hole 333 as shown in Fig- 2b • 

The second cam 34 is disposed on the base 31 in a 
manner such that the second cam 34 is abutted by the 
first cam 33. As shown in Fig. Ic, the second cam 34 is 
located in the second fixed hole 21 of the upper housing 
-15 portion 20. Referring to Fig, 3c and Fig, 3d, the second 

cam 34 includes a second curved surface 341 at a side 
abutted by the first cam 33, and Includes a third curved 
surface 342 at a side abutted by the third cam 35. 

As shown in Fig. 3c, the second curved surface 341 

20 Includes a third portion 341a, a fourth portion 341b, a 

ninth portion 341c, a tenth portion 341d, an eleventh 
portion 34 le, and a twelfth portion 341f . Both the third 
portion 341a and the fourth portion 341b have 
substantially flat faces, and both the normal directions 

25 thereof are perpendicular to a central axis A2 of the 

. second cam 34, The third portion 341a and the fourth 
portion 341b are conjugate to each other with respect to 
the central axis A2. The first portion 331a and the 
second portion 331b of the first cam 33 are engaged, with 

30 the third portion 341a and the fourth portion 341b of .the 
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second cam 34. When the first cam 33 Is rotated to a 
second predetermined angle in the second direction by the 
upper housing portion 20 as shown in Fig. 4i, the first 
cam 33 can be rotated automatically to a first 
5 predetermined angle, as shown in Fig. 4j, by the first 

portion 331a^ the second portion 331b, the third portion 
341a, and the fourth portion 341b. 

As shown in Fig, 3c, the ninth portion 341c, the 
tenth portion 341d, the eleventh portion 34 le, and the 

10 twelfth portion 34 If are inclined faces respectively. 

The ninth portion 341c is connected to the third portion 
341a and the tenth portion 341d. The tenth portion 341d 
is connected to the fourth portion 341b and the ninth 
portion 341c. The eleventh portion 34 le is connected to 

15 the fourth portion 341b and the twelfth portion 34 If. 

The twelfth portion 341f is connected to the third 
portion 341a and the eleventh portion 341e. Furthermore, 
the ninth portion 341c and the eleventh portion 341e are 
conjugate to each other with respect to the central axis 

20 A2. The tenth portion 341d and the twelfth portion 341f 

are conjugate to each other with respect to the central 
axis A2. 

In addition, the fifth portion 331c and the seventh 
portion 331e of the first cam 33 correspond to the ninth 
2s portion 341c and the eleventh portion 341e of the second 

cam 34- The sixth portion 331d and the eighth portion 
331f of the first cam 33 correspond to the tenth portion 
341d and the twelfth portion 341f of second cam 34. 

As shown in Fig. 3d, the third curved surface 342 
30 includes a thirteenth portion 342a, a fourteenth portion 
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342b, a seventeenth portion 342c, an eighteenth portion 
342d, a nineteenth portion 342e, and a twentieth portion 
342f, Both the thirteenth portion 342a and the 
fourteenth portion 342b have substantially flat faces, 
8 and both the normal directions thereof are perpendicular 

to the central axis A2* The thirteenth portion 342a and 
the fourteenth portion 342b are conjugate to each other 
with respect to the central axis A2. 

The seventeenth portion 342c, the eighteenth portion 

10 342d, the nineteenth portion 342e, and the twentieth 

portion 342f are inclined faces respectively. The 
seventeenth portion 342c is connected to the thirteenth 
portion 342a and the eighteenth portion 342d. The 
eighteenth portion 342d is connected to the fourteenth 

15 portion 342b and the seventeenth portion 342c. The 
nineteenth portion 342e is connected to the fourteenth 
portion 342b and the twentieth portion 342f. The 
twentieth portion 342f is connected to the thirteenth 
portion 342a and the nineteenth portion 342e. The 

20 seventeenth portion 342c and the nineteenth portion 342e 

are conjugate to each other with respect to the central 
axis A2, and the eighteenth portion 342d and the 
twentieth portion 342f are conjugate to each other with 
respect to the central axis A2* 

25 In addition, when the upper housing portion 20 is 

rotated in the first direction, the second cam 34 is 
rotated by the upper housing portion 20 via the first cam 
33. In addition, as shown in Fig. 3c, the second cam 34 
includes a second through hole 343, and is assembled with 
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the base 31 by the shaft portion 312 of the base 31 
passing through the second through hole 343. 

Referring to Fig, Ic, the third cam 35 is disposed 
on the base 31 in a manner such that the third cam 35 is 
5 abutted by the second cam 34. A portion of the second 

cam 34 is located in the first fixed hole 11, and another 
portion of that is located in the second fixed hole 21. 
Furthermore^ as shown In Flg» 3e and Flg» 3f, the third 
cam 35 Includes a fourth curved surface 351 at a side 
10 abutted by the second cam 34, and includes a second fixed 

coupler 352 opposite to the fourth curved surface 351. 
The fourth curved surface 351 includes a fifteenth 
portion 351a, a sixteenth portion 351b, a twenty-first 
portion 351c, a twenty-second portion 351d, a twenty- 
is third portion 351e, and a twenty-fourth portion 351f . 
Both the fifteenth portion 351a and the sixteenth portion 
351b have substantially flat faces, and both the normal 
directions thereof are perpendicular to a central axis A3 
of the third cam 35. The fifteenth portion 3Sla and the 
20 sixteenth portion 351b are conjugate to each other with 
respect to the central axis A3. 

The thirteenth portion 342a and the fourteenth 
portion 342b of the second cam 34 are engaged with the 
fifteenth portion 351a and the sixteenth portion 351b of 
28 the third cam 35. When the second cam 34 Is rotated to a 

•fourth predetermined angle in the first direction by the 
upper housing portion 20 via the first cam 33 as shown in 
Fig- 4c, the second cam 34 can be automatically rotated 
to a third predetermined angle, as shown in Fig. 4f, by 
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the thirteenth portion 3423, the fourteenth portion 342b, 
the fifteen portion 351a, and the sixteenth portion 351b, 
As shovm in Pig, 3e, the twenty-first portion 351c, 
the twenty-second portion 351d, the twenty-third portion 

s 351e, and the twenty-fourth portion 351f are inclined 

faces respectively. The twenty-first portion 351c is 
connected to the fifteenth portion 351a and the twenty- 
second portion 351d. The twenty-second portion 351d is 
connected to the sixteenth portion 351b and the twenty- 

10 first portion 351c. The twenty-third portion 351e is 

connected to the sixteenth portion 351b and the twenty- 
fourth portion 351f. The twenty-fourth portion 351f is 
connected to the fifteenth portion 351a and the twenty- 
third portion 351e. The twenty-first portion 351c and 

15 the twenty-third portion 35 le are conjugate to each other 

with respect to the central axis A3, and the twenty- 
second portion 351d and the twenty-fourth portion 351f 
are conjugate to each other with respect to the central 
axis A3. 

20 The seventeenth portion 342c and the nineteenth 

portion 342e of the second cam 34 correspond to the 
twenty-first portion 351c and the twenty-third portion 
351e of the third cam 35, The eighteenth portion 342d 
and the twentieth portion 342 f of the second cam 34 

25 correspond to the twenty-second portion 351d and the 

twenty-fourth portion 351f of the third cam 35- 

Referring to Fig. Ic, the shape of the second fixed 
coupler 352 corresponds to that of the first fixed hole 
11 so that the third cam does not rotate with respect to 

30 the first fixed hole 11 of the body 10. Thus, when the 
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upper housing portion 20 is rotated in the second 
direction, the second cam 34 is blocked by the third cam 
35 so that the second cam 34 does not rotate with the 
upper housing portion 20. In addition, as shown in Fig. 
5 3e, the third cam 35 includes a third through hole 353, 

and is assembled with the base 31 by the shaft portion 
312 of the base 31 passing through the third through hole 
353. 

As shown in Fig. 3f, the third cam 35 includes a 

10 fifth through hole 354, corresponding to the fourth 

through hole 313 of the shaft portion 312, in which the 
pin 36 passes through. That is, the pin 36 passes 
through the fifth through hole 354 and the fourth through 
hole 313 so that the third cam 35 is fixed on the base 

15 31- As a result, the elastic member 32, the first cam 

33, and the second cam 34 are positioned between the base 
31 and the third cam 35 as shown in Fig. 2b and Fig. 4a. 

Figs. 4a'4j are schematic views showing the hinge 
assembly 30 at different angles of rotation, and Fig. 5 

20 is a schematic view of a change in the potential energy 

of the elastic member 32 when the upper housing portion 
20 is rotated. In Fig. 5, a horizontal axis represents 
an angle between the body 10 and the upper housing 
portion 20, and a vertical axis represents the potential 

25 energy of the elastic member 32, Also, in Fig. 5, a 

solid line represents the change in the potential energy 
of the elastic member 32 when the upper housing portion 
20 Is opened, and the dashed line represents the change 
in the potential energy of the elastic member 32 when the 

30 upper housing portion 20 is closed. 
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Fig, 4a shows the hinge assembly 30 in an initial 
state. In Fig. 4a, the fifteenth portion 351a of the 
third cam 35 is engaged with the thirteenth portion 342a 
of the second cam 34^ and the third portion 341a of the 

5 second cam 34 is engaged with the first portion 331a of 

the first cam 33- It is noted that the potential energy 
of the elastic member 32 In Fig. 4a is shown at a ^'0" 
position on the horizontal axis of Fig- 5. To open the 
upper housing portion 20, the first cam 33 is rotated in 

10 a clockwise direction (i.e. first direction) with respect 

to the third cam 35 as shown in Figs. 4b-4f. Since the 
third portion 341a of the second cam 34 is engaged with 
the first portion 331a of the first cam 33, the first cam 
33 does not rotate with respect to the second cam 34. 

15 Thus, when the first cam 33 is rotated in the first 

direction, the second cam 34 is simultaneously rotated 
along with the first cam 33. In addition, by the curved 
surfaces 342 and 351 between the second cam 34 and the 
third cam 35, the second cam 34 is rotated with respect 

20 to the third cam 35 so that the elastic member 32 is 

compressed by the first cam 33 and the second cam 34. 
Thus, the potential energy of the elastic member 32 is 
increased as shown in the solid line of Fig. 5. That is, 
when the first cam 33 is rotated in the first direction, 

25 the torsion potential between the first cam 33 and the 

third cam 35 is determined by the curved surfaces 342 and 
351 between the second cam 34 and the third cam 35. When 
the relationship between the second cam 34 and the third 
cam 35 is located between the state of Fig. 4b and the 

30 state of Fig. 4c/ the angle between the body 10 and the 
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upper housing portion 20 is located at a **91" position on 
the horizontal axis of Fig- 5. At this time, the 
potential energy of the elastic member 32 attains its 
highest point along the solid line. The second cam 34 

a can then be engaged with the third cam 35 again by 

torsion from the elastic member 32 as shown in Figs, 4d- 
4f, As a result r the angle between the body 10 and the 
upper housing portion 20 is located at 180 degrees . 

In contrast, to return the upper housing portion 20 

10 to a closed state, the first cam 33 is rotated in a 

counterclockwise direction (i.e. second direction) with 
respect to the third cam 35 as shown in Figs. 4f-4i. 
Since the sixteenth portion 351b of the third cam 35 is 
engaged with the thirteenth portion 342a of the second 

IS cam 34, the second cam 34 does not rotate with respect to 

the third cam 35. Thus, when the first cam 33 is rotated 
in the second direction, the second cam 34 is blocked by 
the third cam 35 to prevent it from rotating with the 
first cam 33. In addition, by the curved surfaces 331 

20 and 341 between the second cam 34 and the first cam 33, 

the second cam 34 is rotated with respect to the first 
cam 33 so that the elastic member 32 Is compressed by the 
first cam 33, Thus, the potential energy of the elastic 
member 32 is changed as shown in the dash line of Fig. 5. 

25 That is, when the first cam 33 is rotated in the second 

direction, the torsional performance between the first 
cam 33 and the third cam 35 is determined by curved 
surfaces 331 and 341 between the second cam 34 and the 
first cam 33. When the relationship between the first 

30 cam 33 and the second cam 34 is located in the state 
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between Fig. 4g and Fig. 4h, the angle between the body 
10 and the upper housing portion 20 is located at a ^*180- 
ei" position on the horizontal axis of Fig. 5. At this 
time, the potential energy of the elastic member 32 

5 attains its highest point along the dashed line. The 

second cam 34 can then be engaged with the first cam 33 
again by the torsion of the elastic member 32 as shown in 
Pig* 4j. As a result, the angle between the body 10 and 
the upper housing portion 20 is located at 0 degrees. 

10 It is noted that Figs 4a-4j are illustrated by using 

the first cam 33 as a focal component. That is^ in Figs. 
4a-4j^ the first cam 33 is maintained at a fixed 
position, and the second cam 34 and the third cam 35 are 
rotated, 

15 As stated above, when the upper housing portion 20 

is opened, the torsion required between the upper housing 
portion 20 and the body 10 is determined by the curved 
surfaces 342 and 351 between the second cam 34 and the 
third cam 35. When the upper housing portion 20 is 

20 closed, the amount of torsion between the upper housing 

portion 20 and the body 10 is determined by curved 
surfaces 331 and 341 between the first cam 33 and the 
second cam 34. 

That is, in the hinge assembly of this embodiment, 

25 the curved surfaces between the first cam and second cam 

are different from those between the second cam and the 
third cam. Thus, the critical torsion points (i.e. 
points where the automatic opening and closing features 
are engaged) are different when the upper housing portion 

30 is opened and closed. As a result, the automatic opening 
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and closing features of the electronic device can be 

engaged from different angles on the hinge. 



Babodinqot 2 

5 Figs. 6a«-6c show an electronic device la as 

disclosed in a second embodiment of this invention. The 
electronic device la includes a body lOa^ an upper 
housing portion 20af and a hinge assembly 30. The body 
10a is the main component of the electronic device la, 

10 and includes a printed circuit board (not shown) therein 

and a keypad (not labeled) thereon. As shown in Fig. 6c, 
the body 10a includes a first fixed hole 11a in which the 
hinge assembly 30 is disposed. The upper housing portion 
20a is disposed on the body 10a, and includes a screen 

15 (not labeled) thereon. As shown in Fig, 6c, the upper 

housing portion 20a includes a second fixed hole 21a in 
which the hinge assembly 30 is disposed. It is noted 
that the hinge assembly 30 of this embodiment is the same 
as that of the first embodiment- Thus, its description 

20 is omitted. 

The difference between the first embodiment and this 
embodiment is described as .follows. In this embodiment, 
the elastic member 32, the first cam 33, and the second 
cam 34 of the hinge assembly 30 are located in the first 

25 fixed hole 11a of the body 10a as shown in Fig. 6b and 

Fig. 6c, In addition, a portion of the third cam 35 is 
located in the first fixed hole 11a of the body 10a, and 
another portion of the third cam 35 is located in the 
second fixed* hole 21a of the upper housing portion 20. 
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That is, the shape of the first fixed coupler 332 of the 
first cam 33 corresponds to that of the first fixed hole 
11a so that the first cam 33 does not rotate with respect 
to the first fixed hole 11a of the body 10a. The shape 

5 of the second fixed coupler 352 of the third cam 35 

corresponds to that of the second fixed hole 21a so that 
the third cam 35 does not rotate with respect to the 
second fixed hole 21a of the upper housing portion 20a. 

Thus, unlike the first embodiment, when the upper 

10 housing portion 20a is rotated with respect to the body 

10a, the third cam 35 is rotated with respect to the 
first cam 33 by the upper housing portion 20a. 

Since the hinge assembly of this embodiment is the 
same as that of the first embodiment, the functions of 

15 the first embodiment can also be attained in this 

embodiment. That is, the electronic device can be opened 
and closed from different angles. 

While the invention has been described by way of 
example and in terms of the preferred embodiments, it is 

20 to be understood that the invention is not limited to the 

disclosed embodiments. To the contrary, it is intended 
to upper housing portion various modifications and 
similar arrangements (as would be apparent to those 
skilled in the art) . Therefore, the scope of the 

25 appended claims should be accorded the broadest 

interpretation so as to encompass all such modifications 
and similar arrangements. 
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